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what — claimed i - s : 

A 

1. AVdevice for etching a substrate (10), particularly a 
siXicon element, with the aid of an inductively coupled 
plasma (14), having an ICP source (13) for generating a 
high frequency electromagnetic alternating field and 
having )a reactor (15) for producing the inductively 
coupled plasma (14) from reactive particles by the action 
of the high frequency electromagnetic alternating field 
upon a reaciiive gas, 

wherein a firyst means is provided which produces a static 
or timewise varying magnetic field between the substrate 
(10) and the let source (13) . 

2. The device as recTsted in Claim 1, 

wherein the first mfeans surrounds the reactor (15) at 
least in some regions;^^ between the ICP source (13) and the 
substrate (10), in thrssK region the wall of the reactor 
(15) being formed by a lepacer (22) . 

3. The device as recited in Olaim 1 or 2, 

wherein the first means is magnetic field coil (21) 
having an appertaining curreW supply unit (23) or is a 
permanent magnet . \ 

4 - The device as recited in Claim 3\ 

wherein the magnetic field produced by the magnetic field 
coil (21) is variable timewise, especially pulsable, with 
the current supply unit (23) . \ 

5. The device as recited in Claim 1, \ 

wherein the substrate (10) is posit ioneci on a substrate 
electrode (11) , and via the latter is ab\e to be acted 
upon by a substrate voltage generator (12)\ with a 
continuous or timewise varying, especially \ pulsed high 
frequency power. \ 
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^he device as recited in Claim 1, 

wherein the reactor (15) on its inside has an aperture 
concentric with the reactor wall, positioned between the 
firs't means for producing the magnetic field and the 

substrate (10) . 

\ 

\ 

The dev'ice as recited in at least one of the preceding 
claims, \ 

wherein a N^econd means is provided with which a plasma 
power coupled by the ICP source (13) into the inductively 
coupled plasma (14) via the high frequency 
electromagnetic alternating field, can be set. 



8. The device as recited in Claim 7, 

wherein the second means is an ICP coil generator (17) 
which produces a variably adjustable high frequency 
power, particularly^^ K^riodically varying or pulsed, which 
can be coupled as plVsma power into the plasma (14) . 

9- The device as recited mi Claim 8, 

wherein, using the ICP coil generator (17) , an average 
plasma power of 300 watt Vo 5000 watt can be coupled into 
the inductively coupled p]^asma (14) . 

10. The device as recited in Cl^m 7, 

wherein a second impedance transformer (18) is provided 
in the form of an especially balanced symmetrical 
matching network for matching oti output impedance of the 
ICP coil generator (17) to a plasma impedance which is a 
function of the coupled- in plasmaX power . 

11. The device as recited in Claim 10, 
wherein the second impedance transformer (18) is preset 
in such a way that an at least largely optimal impedance 
matching is ensured, in response to a predefined maximum 
plasma power to be coupled into the ino^ctively coupled 
plasma (14) . 
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12. The device as recited in Claim 8, 

wherein components are integrated into the ICP coil 
generator (17) which carry out a variation of the 
frequency of the generated electromagnetic alternating 
field, for matching the impedance as a function of the 
plasma power to be coupled in. 

13. The device as recited in Claim 12, 

wherein, for varying the frequency, the ICP coil 
generator (17) is provided with an automatically acting 

feedback circuit having a frequency- selected component 

(1) . 

14. The device as recited in at least one of Claims 8 through 
13, 

wherein the ICP coil generator (17) is furnished with at 
least one regulated power element, one 
frequency-selective band-pass filter having a 
steady-state frequency (1") to be reached, and a delay 
line (7) or a phase shifter. 

15. The device as recited in at least one of the preceding 
claims , 

wherein the IC coil generator (17) is in connection with 
the current supply unit (23) and/or the substrate voltage 
generator (12) . 

16. A method for etching a substrate (10), especially a 
silicon element, using a device as recited in at least 
one of the preceding claims, 

wherein, during the etching, a static or timewise 
varying, particularly a periodically varying or pulsed 
magnetic field is produced, whose direction is at least 
approximately or predominantly parallel to the direction 
defined by the connecting line of the substrate (10) and - 
the inductively coupled plasma (14) . 
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17. v^The method as recited in Claim 16, 

^herein the magnetic field is produced in such a way that 
i't extends into the region of the substrate (10) and the 
incjuctively coupled plasma (14) . 

18. The rf\ethod as recited in Claim 16, 

whereifi the magnetic field is produced using an amplitude 
of the N^ield strength, on the inside of the reactor (15) , 
between 3^0 mTesla and 100 mTesla. 

\ 

19. The methodXas recited in Claim 16, 

wherein the\ induct ively coupled plasma (14) is produced 
with a high frequency elctromagnetic alternating field 

having a const^ant frequency, or with a frequency varying, 

within a frequency range, about a steady- state frequency 
(1»»), especially 13.56 MHz. 

/» 

20. The method as recYted in Claim 16, 

wherein the etching takes place in alternating etching 
and passivating stej 

21. The method as recited Nan Claim 16, 
wherein the etching taWes place at a process pressure of 
5 /xbar to 100 /xbar and A coupled- in average plasma power 
of 300 watt to 5000 wattX 

22. The method as recited in C^im 16, 
wherein a pulsed magnetic freld is produced, via a 
current supply unit (23) , whotee amplitude of the field 
strength, on the inside of thA reactor (15), lies between 
10 mTesla and 100 mTesla. 

23 . The method as recited in Claim 22\ 
wherein the magnetic field is puls\ed at a frequency of 10 
Hz to 2 0 kHz, and a pulse/pause rat\o of 1:1 to 1:10 0 is 
set . 
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24 . The method as recited in at least one of the preceding 
claim^ , 

wherein a variably adjustable, particularly periodically 
varying \or pulsed high frequency power is produced and is 
coupled a^s plasma power into the inductively coupled 

plasma (14) . 

\ 

\ 

25. The method as recited in Claim 24, 

wherein an ICP coil generator (17) having a frequency of 
10 Hz to 1 MHzv is operated in pulsed fashion for 
producing the plasma power, and an average plasma power 
of 3 00 watt to 5^0 0 watt is thereby coupled into the 
inductively coupred plasma (14) . 

26. The method as recited in Claim 25, 

wherein the ICP coil generator (17) is operated using a 
pulse/pause ratio of\l:l to 1:100. 

\ 

27. The method as recited Vn Claim 24, 

wherein the pulsing of Vhe coupled- in plasma power is 
accompanied by a change Vn the frequency of the 
coupled- in high frequenc^^ power . 

28. The method as recited in ClVim 27, 

wherein the frequency changeVis controlled in such a way 
that the plasma power couplecA into the inductively 
coupled plasma (14) during the\ pulsing is maximum. 

29. The method as recited in Claim 
wherein the ICP coil generator (iVz) is operated in the 
form of an automatically acting feedback circuit, and the 
frequency of the high frequency powier produced, which 
forms the coupled- in high frequency \electromagnetic 
alternating field, is varied about tl^e steady-state 
frequency (1' ' ) . 

30. The method as recited in at least one the preceding 
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claims, wherein the pulsing of the magnetic field 
correJSates in time or is synchronized with the pulsing of 
the coupled- in plasma power and/or the pulsing of the 
high frequency power coupled into the substrate (10) via 
the substraite voltage generator (12) . 

31. The method asy recited in Claim 29, 

wherein the synchronization takes place in such a way 
that the magnetic j^ield is first applied before a high 
frequency power pulse of the ICP coil generator (30) for 
the coupling of th^ plasma power into the inductively 
coupled plasma (14) \ and the magnetic field is only 
switched off again arter the high frequency power pulse 
has faded out . \ 

32. The method as recited inV:laim 30, 

wherein the pulse/pause ra^io of the magnetic field 
pulses is greater than the pulse/pause ratio of the high 
frequency power pulses^ and tVe magnetic field is held at 
least approximately constant diWing the high frequency 
power pulses. \ 

> 
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